Mapping of the bovine oxytocin gene control region: identification of binding sites for luteal nuclear proteins in the 5' non-coding region of the gene.
Abstract In view of the small number of hormone-producing cells, the factors regulating oxytocin gene expression in the classic site of synthesis, in the magnocellular neurons of the hypothalamus, have not yet been characterized. In the early bovine corpus luteum there is a tissue-specific oxytocin expression involving many more cells. This tissue therefore was chosen as a experimental system to identify deoxyribonucleic acid elements and nuclear proteins involved in the regulation of oxytocin gene expression. 3.2 kb from the 5'non-coding region of the bovine oxytocin gene have been sequenced and subcloned fragments used as probes for gel retardation and footprinting experiments. Binding sites for luteal as well as more ubiquitous proteins were detected in the oxytocin promoter region and in an artiodactyl-specific dispersed repeated deoxyribonucleic acid element. A binding site in the promoter region with a superficial similarity to an estrogen-responsive element (-159 to -152) was shown not to bind this steroid hormone receptor but to bind two nuclear proteins alternatively. One is a luteal protein, the other a more general transcription factor belonging to the steroid hormone receptor superfamily and similar, if not identical to the COUP protein. This alternative binding of a tissue- and phase-specifically expressed protein or an ubiquitous factor to the same site in the oxytocin promoter suggests a role for these two proteins in the transient up-regulation and subsequent down-regulation of the oxytocin gene during the differentiation of the bovine corpus luteum.